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(54) COLOR PRINTING METHOD COMPENSATING ABNEY EFFECT AND DEVICE 
THEREFOR 

(57)Abstract: 

PURPOSE: To compensate an Abney effect by warping 
the hue angle of a printer table. 
CONSTITUTION: Each transition color in the area 
between the edge section 60 of a printer color gamut 
and the edge section 61 of a printer table color gamut, 
which substantially matches with the edge section of a 
typical color monitor is selected against the transition 
colors of the colors on the edge section 60 at a fixed 
angle a from the transition colors. In this case, any kind 
of variation of luminance is permissible, because a 
luminance varying extent is not limited to an arbitrary 
threshold. For example, a point 64 on the edge section 
60 is selected to a transition color 62, because the point 
64 is at the angle afrom the point 62. As a point 65, a 
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pertinent point which is at the angle aact as a point 66 is selected on the edge section 60 with 
respect to each point in a transition area such as a point 65. For a transition color exceeding 
the maximum saturation point 67, the angle a is taken downward. By warping (distorting) the 
hue of the colors on the outside of the color gamut, the color curve of an Abney effect can be 
compensated. 
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(54) T^--«**«HRt**^-W«*Sarf»B 
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IH#JS 1 ] 9V<-f * • 4 y*r4 ^VtV h ftfe^RI 
6 J: 3 !7-7 Lfcfettft*** 1-S r fc 

£«lrt<0feW:* ffiEfe**©fel-o^T!7-:/£;jT,3:: 

t *««R fc-f 2 ice**># 9-^y * 

#*>fefc:o^-C!7-:/S*La r fc fc1--5I»#* 3 
fcie^O;*7 9-:/y >9 fry 97 yfy—ffr^ 

ft* r fc Sr#«i1-*»3fc* 1 7-^ 
U ^9 fry 97 y ~fy—~ffr« 

5 (Ct7-^$ns r fc SrWRt f 1 
9-7^ >9fry97y7v—'7fr Q 
1**98] S9E6«ft*tt, 

ft* r fc fc +4 !S*« l KE*W> #9-7 
y >9fry9 7y?7—7fr 0 
[K#B 9 1 ifflEMfe** tt«363*t* £ fc *»* fc 

i ice«o* 7^y^^7y 

0] *y-zty ^9 K9^ ^"Cfcot, 
# 7 -7 y > * fetfrt £ S#£ffi fc * 9 - 

a fc * 7 y 

******* 3 fc»rt*fcfc7y >97—7frb, 
»*4*tfcft«)Hi«l*frtSflrf 6*«fc, 

ffi^ffi^y-^^^^fc^i T'y^r-y/i/rt 
ov^T^i^lcy-7 p $i^5^fc^^®fc-ral»*«l 



KciE^o^^-yy k9-ca, 

r7-7£ftS::fc£^«fc-f5iS#Jii i\cftm<o*7 
-79 *9 K9>f'<. 

J:5Jcy-^$ixarfcSr«f®fci-aif*«i llcE* 
<D>&9-yy K9*/<. 

1 5 ] fl&EfefcfcgW:, *£®*§Jc<Dfiftfig 

y-^$tt6rfc«:»*fc-r5»*ai iicfa«(D^7 

[M#I i 6 ] fflffilteflttttiHB w fc £4$gfc 
fc**rfcfc#*fc*S«l#Kl llcE*<0#9-:/y 

«h\ m^fe^flwa^y v^^-^rt^«jE«#^- 
^rttcfca^i-s<5^r, ^isyy >9r'-7fr*.it 
\mmtR7—'?fr<D ?*>bfri **m$i u bwe^j 
v^^-^/wsfcttfrEftff^-^^a^Sixfc i * 

^e>S*Mttfflt5I fc4r»«fci-5»*3Sl OK 

E**>;&9-7y K9>f ^. 

[IMWi 8] fltiE^y *9 ; T-?fr<ny-7\mWT 
-^yW17-^fcB«-e*>8rfc«:««fcr5W*qil 
7tcfS«(D^9-yy K9>f^< 0 

9] ttE«*^-^Ai±, H***r**i: 
r**>r-^©-fe/u-T?fl|fiKSii5r fcSr»*fc+S» 
*«1 7|c|E«^^77-7 p y K9^^, 

[ffi*^2 o] *9-B3*J««-e*>or, 
S^^fl^^icjS CT^7 9 BURN" 8 ^7 9 - 7 9 

ynfcot TOM^fe«^^rr8^9-7 p y 
fc. 

i/9^&*&m*m#:-fZ>tctb<D*7-7V >94>9 
7^-T^t Zttr&M^^ V hfc, 

a^^y «hk*., 

StfE&axSH, *9-iB«UgfiRXSfc, «iE*9-lf 
^tcit crttrie^ 9-^e^ n^7x-^^ lt s 

^:feffi^^l2*9-^^^-il^i-6XSfc, mlia*9 

-i®^i-j£i:T^I2^9-7 p y y^y^7^^ 
LT S*fe««rSWB* 9 - ^ y V 9 5Ig^ 

^ $ iifcH«fc©ft*B*SBi«l $ tiZ fc H-r *> 
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7"y v^x-y^?r^L, 

fesnafi ofettfltifa* 7 -7* y £*£f*i ©fe t Bfrte* 
7-7" y v#ft««.ofton*K»js:i- 5 r t fcttfltfc 

[SS*JS 2 3 ] MCX^fiflttMefi^filcM L-C 
7-7 , £HSr,k£'l#a.b-f3S?l*f 2 2KE««>#5 

-buohl 

PS^WfelCOV^C 7-7*3*1.5 r t Sr^ati- 5sl*^ 
2 3IC|E^O*7-WJgg„ 

V - 7" £ ft 5 i t £**a i: -f 8 R*9 2 3 (clEfc© * 5 
-BWH6B. 

J;9(C!7-7'3ft2.ri:Sr^ai-r8if*3l2 3£Gtt 

r7-7 p $ft5 r £ ZW8ib1-Z>m #® 2 3 ICgB^O* 7 
tf 2 3 ICE©©* 7-PnJSiJ^S. 

U8*B3oj wiE^^-y t4WiE7*y v^r-T*/^ 

U 

SfcffifiE*0 ! S=-=7 Mtm^fe^HflfBT'y V^7-7*/l- 

t-tVw* fc!4flt(E^#7-7*yK0 if h bfr 1 
igiRU 8ft!e7*y >^7-7*^*fcttflfllE^ll7-7*^ 

SfS^I 2 0 fcffi*©* 5-ePB"J&B. 
im*«3 i ] MffiT-y v^ff^nv-^-mWr- 

7*/KO!7-7'i:|Bl«-C , *)5riS:#at-f5tS*«3 0 

icis®o*7-7*y k?^. 

[Ift*53 2] SflE»#7-7*/K4, WflE*»Sr«t"*fc 



*^3 0(Cl5IEW*7-7'y K5W'<. 
[§S*f 3 3] 7" y 7-7*yuo^*ftf*)o 

Sfri2*7— 7*y v^^ogkgBrtofeicioi/^rs^fetl 
^rSdlET-y V*x-7*A— ret, 
B5llE*7-7*y v*£#co&g5^wfe|;:o^-cg#6tt 
£ffrie7*y >-*7-7Vi^&&-f SXgi:. 

5 7* y v ? r- 7VKDJ&*#8: 0 

-7*$ft5rtSr«pat-t-8BS*3S3 3^SE«©7-y y 

o^TittoWl;: !7-7-3ft,2> r t SrW»t 1" 5sS#gJ 3 

-T-5J: 5(c, flfrlE7*y ^^fe^rt^-rofero^lrov^r 
!7-7*S*vSr t«rWii:-r*BI**3 4lce«l07*y 

MMBS3 7] WiEfeffi^Sli, 

dv-T^ixS r. t £f|$a 3 4 (dE«W7° 

y V^7-7*/UC0^^ffi 0 

[»*jb 3 8 ] itrEfeftftfttt. **©Rfe«*©fe 

J; 5 t^!7-7"3ftS £ t £4$ai:-f 5fjt#«3 4 KfSM 
©7*y V^f-T'yKDJg^iSfe. 

^-^ns r t £*i#a t -r 3 4 \cb®.<d7 y 

v^r-7*/W^^jfe„ 

[11*94 0] sai2»feffi«cH:ft3SSft5^iSr#a 
ir-fSH#3S3 4tr|2m©7'y v97—7fl*<rmmi 
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*^4 1 KlE!S©7'y V^7-y/KOJgfig*iSfe. 
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[0 0 0 1 i 
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ftjcov^-CWCMYffl[S:Stti-5r~^-efc5. 

xy ^^-X/ms, Hi»i^rffi«fi^bW«i^F»rffi<c6 

feOCMYffi*fc£A,-CV*T<>J:V\, £<bl£, /7^ 
(KT ^Kj ) «Sr&tfJ:5fcL-Cfc«fcv\, CMYKI 
fi>f^7x-7 4 l<H)*LTXy ^*4 0tc£tfc£ 
*U X9 >*4 OrtOtfy l^yX^y 4 2|C&#J<* 

ns 0 hvy^^y 4 2ttB«is*t*im«)7A' 

^ y h^S/X®te&&ttL-Ct>«fcV>U *>5VH±* fc£ 

y > h^y K4 4ttKE4yiJ«8g:<D3 2<@tfMV*i^ 
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yS4 0 1-Cf^ > Xy K?-f'<2 6tt, feT^h^y 
X4 2F*J<7)fo5#g (x. y) Ko^T(ORGB{fi$r# 
6o ^fy^S 4 0 2-Ctt, Xy K9-f^2 6J3R 

IELABMS-CfeS, -fltt, C I E LABfe^fsl 
tt*Jttt^*&— C, C I E L ABfe£Pflrt<0*pLl**£ 

^t^o^ftic-ifc-rsfc^-cfe^o CI EL 

a b fiagm aftfi^WEK: ffitr Rtttt^aafc lt^ 

[0 0 14] ^ry^S 4 0 3-CI1 Wfi^^c I E 
LABffiWOL*<*±-C««ftlia»» (ffift) iCjoV^ 

S4 o 2 3&*e>(DL*«[«r**wij:«^i-sc (bicii^a: 
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wxifcWft l*= 9 9 -?<Dmmmz&m 

gL*=9 4KftS^SJ:9tcK8$iiT^S 0 f^ft 
IC, jWSL*=7 0{SimBS«»SL*=2 6lCttai- 
So H*^^©***^ #Jx.tfL*=3 8-9 OiC 

X-So 

[0 0 15] ES^fy/S 4 0 3lit^>3 y©^f 
y L^U :©7f^l4S«4:IIIS:tt 

t J»*o*ft:Sr»it-C# S ± 5 icBWH-ft r t £ 

fe^-CjJ:3l:^ot^5^l:^L, :/yv*4 0 
1-Sd»6"C*>5o Sot, fcSfe©W8d£*£«T5fc 

^r>y^s 4 o a^tUiWM^T'y 4 o 

[0 0 16] ^fy^S 4 0 4-Cf*, ^fy^S 4 0 
2, S4 0 3t«$tltL*. a*, b*18^5y 

— y/V2 6 a0>J6Hrt-C*>545>, *7"y:/S 4 0 5 — 
jIA/"C, /!Jy^f-^2 6art-eL*, a*, b*M 

tn^g (rcoL*. a*, b*jft«ttitfi, mmmofrte 

Hh£tlX^Z<DX, mma^t<DL*, a*, b*fc:ft& 
3fiVHSt«fc4») i:iffi^-fSCMY<I£#fla (/w^r 
7^) -rs 0 L*, a*, b^S^U ^t 1 - 

://l/2 6 a^J6fflftt*ofc»g\ ^r^S40 6^ 
5t^, TiE^l^oT, -fetg^Se^a*. b*fi<fc»9 

#S 0 

[0017] 0 = arctan ( b */ a *) 
4 0 7-ii^ WtL^^y^SSOe^ftfcft 

4 0 8 — Jt*. ^b^CMYllttTi/hvi/^^U 
4 20 (x, y) ffittlC»#J$*lS 0 &S"C*>fttf. C 

©^-^/KJllSlftSnfcjllR^L*, a*, b*fI£±iE 

[0 0 18] ^fy^s 4 o 9 m 7 V K9^'< 
2 6 * tr y h y TV * y Lfca> if 3 Wri" 



y?s 401 —MoT. try h-ey^V^y <d&<d&u 

(x, y) «fca&lCfc<DRGBtt£»3 0 try h 

^y7V^y£#^j£LT^s©£\ fes^tt. try 

h^y^^yrt(C*3V^gElC+»4ffitt (^yK4 4 
^y^^xy h/X/KD8tTfC^^i-S8ff(D^$(D 
^^K4W 7fyyS4 10^ 

31*, ^f>^*|]E^fT4fe*iS. #v^*IjEK:J:0, » 
S£iS-iciMH-S«fc5lc, try h-*y^*y WCM 
YfflWSSIft£jh,5o ^T7^S4 1 I'm, Tfelft** 5 

fffttoixrtry h^y^*y<ott« U, y ) ic*f-r 

^tt^7y^ffift3lt»i*tr««E**i5. 
[0019] ^ry^S410, S 4 1 1 com/? 13*3: 

«*&A*b#x.TfcJ;i/\ > ^ry^S4 1 2m ±12 
&<bixSo 

[0 0 2 0] 5@li/!Jy^f-^2 6atM7- 
So @^7n-#)lBtt#^y l*«rtfr4 

[0021] ^T7/S5 0 l-eti, yyy^4o-cPp 

iC^Ttt, CMY, KI<D^^0-6 4«I^)6 

5^-cwj^nSo nioc 

ffi, BP*>«ffiO, 4, 8, 12, ...6 4«lj^ N 
^LT17<@OMffi, 1 7fflOY|S^ra«^B3glJ*il 
So ZtlbX* 1 7m<DCMYfc<Ot>b*i>Z>'*IfeK1&fr 
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[0 0 2 2] ±|2^fe(hued colors) ^ AD tt, 
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[0 0 2 3] 4, 9 1 3S<D#y—s*yTkttto£tl1t 
ftK&lrt-Ctt* 4,9 1 3 + 4 8 = 4,9 6 lfi^- 

So 

[0 0 2 4] ^T7/S 5 0 2m CIELA1 



-So *3SttW"Ctt, CIELABSBI^CMYSIB^ 
9, C 0 ^f)C 19 ^S, m 0 ^e?m 19> y 0 Hy 19 ^ 

[0 0 2 5] 

C = c 0 + c x L* + c 2 a* + c 3 b* + c 4 L* 2 + c 5 a* 2 + c 6 b* 2 + c 7 L*a* + c 8 L 



*b* + c 9 a*b* + c 1Q L* 3 



+c, 



*L* 2 a* + c 1A L*a* 2 + c ls L* 2 b* 



+ c 16 L*b* 2 + c 17 a* 2 b* + c 18 a*b* 2 + c 19 L* a*b* 



(1) 



M = mo + m x L* + n^a* + m 3 b* + m 4 L* 2 + m 5 a* 2 + n^b* 2 + m 7 L*a* + m 8 L 
*b* + mga*b* + m 10 L* 3 -Hn^a* 3 + m 12 b* 3 + m 13 L* 2 a* + m 14 L*a* 2 + m 15 L* 2 b* 
+ m 16 L*b* 2 + m 17 a* 2 b* + m 18 a*b* 2 + m 19 L* a*b* — (2) 

Y = y 0 + y x L* + y 2 a* + y 3 b* + y 4 L* 2 + y s a* 2 + y 6 b* 2 + y 7 L*a* + y 8 L 
*b* + y 9 a*b* + y 10 L* 3 + y u a* 3 + y 12 b* 3 + y 13 L* 2 a* + y 14 L*a* 2 + y 15 L* 2 b* 
+ y lg L*b* 2 +y i7 a* 2 b* + y 18 a*b* 2 + y 19 L* a*b* ■•• (3) 



/W* • ^7^^ h*feffi«£HW»6>CMYJffi 
5£LTfcJ;l\ Ld»Uft*6, *<D£*(iDapping)H 

[0 0 2 6] ^ <b(C x ^f7^S 5 0 2T«^£5 

tfrfc, ^ryT's so i-cas^§Hfc»o^o^ 

So 

[0 0 2 7] ^fy/S 5 0 f^M* • -f Vf* 

-f^yfyhftftami* oSOCiELABftSlBds* 

*= l CWSL*offiHW:o-l 0 0) (OKW»c»W1- 
V^rttfKRfcSM', Aa* =Ab* = ZVBJto»m&tt 



OttHWai**©**, BPt>, L*= 5 0^§^i 
t- 1 00H+ 10 0). 

[0028] ±»*>#*fcao;t-c, /y^fettii#» 

£<> WflE»0+'b"CttJttt6a*#V\ 6BttCIEL 

* = l 0©J:5*it*SEW{Sv«a«-cW:, a*, b*$Sto 

WSffi-Cfl, a*, b*ttOlt«tt/hSV^^y y K# 

■fS^lia*, b*tt^it««J^#V^Jg^y y KdS&g 
[0 0 2 9] ^ blC6@lc^i-J: *BftU"<;^ 

sr^y^Kiu*!^^^ (5HT?ttL*tt±(c 

^^•LTV^5) o o^9> im?)) y KrtfcttjEJWca 

*=b*= 0 t-Brt5-fe/^s#ft-t-S. 

fiP^>a* = b* = ±ft<D£ 
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[00 3 1] x^ry^S 5 0 4 ^ry/S502 

-&!M>btiit&&mkim^x* c, m, vi^yy 

*pe>*lTV^6«B»lc«)*ft«3»AoXV>5 0 Sfeic, h 
£ o ¥ L*tt±0>-fcyK o£9 a* = b* = OO^t^ 

^ic^-r^cMYffii, ^fy^s 5 o i-esutsjx 

•9, fflE*»H»TWA$*tfc¥»*aaicJ:orttfe» 

[0 0 3 2] *7^:/S 5 0 6, S 5 0 7"Cte, ^9 > 

£o BiBd^pTiB^fett^ry^S 5 0 2-ca«Shfc« 
«MWcJ:5>:»(artifacts)©fc»l^i:atW-C*) 

©j: 5 ft, v^fe«icttft^5Fa«jft««^yy 

««te«KUTV^ftv^T«>«W*rlfc*+ $wttc<fc 
[0 0 3 3] Wail^ PTffiftfett 8 HlCSi" J: 5 ftttSM* 

fife, m7j<<o7y>?&mtmiVt<o&&ZLx^ft 

t\ ftM^4 8l«4 7H9a, 4 9b, 

4 9c03^bott^ 0 4 9 a, 4 9 b tf^cD® 
«tt«cit«o|MiaSrfi8L, ^y^^r-^KO^a^ft 
CMYfflSr^-rSBHI-fto-CV^So ftoT, ^rs/ 

:/s 5 0 7t, ^y ^^^-y^m^mim^mt 

[0 0 3 4] 9HttCO^n-fe^Sr^L"CV^«5 0 9Btt 

f?BWteftffi££V?^So L*»L4#b, irA-5 9 
tt, ft«e<osdttti»^^y y^ft*o2oot;v (5 
3, 5 6) Srii5fc»(J:i*ittt^Da»-Cfe5o Sot, 
fcSCMYffiS:1r/i'5 9lc««3 3-C*:: fclci:!?^-:/ 

9E)-m, ir/i^5 9©iiicn, ir/i'S l £><b5 5<E>5*> 

oOir/ucoffi^fij^^T^-^^-C^^o 90"Ctt, C 
= 1, M = 18, Y = I4ttffias»«§;h,-O*3o 



[0 0 3 5] ^ry/S 5 0 8X^7^9 V*r-?><B 
a&££##>£o 1 0Htta»felC»i-5CMY«S:a 

6 111, ±»<oj:5^ M^i*7 

ov^, a»fed»b-3e<Dft«a<offi»cfc-&^y 

fltf>ffiffltfffiR<0Lt affile y * y h£*xftt^££fic 

*i--5o #J*rf, a»fi,6 2{c*furtt, ^y^feJS 

©»»6 0±^^C6 4^S«$tl6d5, ^itte, ^64 

*5jS 6 23&*e>fttf aofifl«c*>sd»e>-e*>Sp luetic, 

£6 5 Id, a»««<0*^jC#Lr. &6 6<D£ 

5ft, -^^ftaco^gicfe^yy ^^fe^oaae 

££6 7&«;iaa#fefc*tLTrt\ ftSatlTfRlflC 

iJfric, &6 9<a Wc*M$i&z 7 *ffi<om 

#&\zMLXtt s ^Sail±f^tlC©5o »*»*JS6 
7^f)2a^t^yv/ (wedge) ®l7 0rt(Z)ft: 

*yi?7 0rttf)£fe&Sfe6 7K£&£;ft,$ 0 »«6 0, 
6 llB^a»fe*s*t>»?>^ftfe©»b«rt>fcfe-f 
^f6*(cft-5fcfe(ct>, ^y ^^fe«03K?»6 0_h(c:fc 

coflfrtc :/y v^fe«©a«BOft»*S:t©«fkSr»» 

[0 0 3 6]M^l 5°fc-r5t, »*S:+»«c» 

IHfiftJItmSrfetpfc^S-i^WWLr^S. a^te^ 
ffi, tflRtflO 0 , 2 0° *>igiilT*#5 0 ^fy^SS 

0 9"CI«#r-^2 6b?rMt^ /U^7- 
^2 6a dS*»Stt^a- Lt a *, b ^ V y 
b*b LXB&£tiZ><D\c*tL, #Jl^-://W*:/y V* 
T—yjW&W&mzttLX 1 o<D*-f-/i^ LXMtiSL 

r5LT, 1 l@ic^1-J:5t^ 

^ty^fl, *ix6-fe^f4a*, b*ffiaolBjRiU 

[0 0 3 7] 0 = arctan (b*/a*) 

1 2ifiMr-^^y v^r-^/no»«?«:*U 
T^S. 7 f y^^x-^2 6a*Stt*©»«fflL*JC 

X— y/U2 6 bfia* = b* = o^^^<i:-r^^>r-yu 
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[0 0 3 8] XTV^S 5 1 OTU *E*^-^/U©* 

»+5CMY«*a«i-5«>i:ra«4*ft'caRSii 

fct>tf>£^-tf)a) Offitt^fcS^y >^fe*Ojft«f»fe 

Victor, ±rp)tx«TiRjt^®-5<t 5fcU 

[0 0 3 9] ^Xy^S 5 1 OT^S, ^(D& 

fitoJ*£ttL*£:fctt5:/3 ^^fe^7 OSr^-f 1 3BI 
[0 0 4 0] ri(Oj:5^S^B3S(MS**»*t5fc«) 

y:/S 5 0 9 0lHSf±«f UV^#^— y/KOCMYltS: 
y y^^-^yK^CMYttSrW^rtfjEU CMY^S 

[0 0 4 1] *"ry?S 5 1 ;/y 

0rtO«« (777^ 5 0 4, S 5 0 5) t^y^^ 

*vCV^?!i>ofc (^7«^S 5 0 9) o ^7y/S5 0 
l 2^6 9£>J:5&:/y iZ/i'OSM 

[0042] *7-y?s 5 i 3-m, T^-»*Srtt 



cmyi (r^ffin, c^fftyyy^r-/;^ 

a»^-^HCElt**iT^^) ^ ^7y/S5 08 

S'PFPTffift) **Otftl9att, ^y^fe«03»» 
[0 0 4 3] rO^^M«i--5^*!)lC, T'D^f- 

5) o ^t)»L<tt, ^y ^^--//utm^f—^ 

<Offi%\cttLX x lo(0fettfta{c*H-5CMY«S:tt 

5fe«Sr«»-raJ:5^1--& 0 14, 15111 0=2 
5 5° *^0 = 3 3 3° WfcfcSfetiatf OK***/ 

[0 0 4 4] 1 4E!H!7-y|iI^7 P y ^8 0 

T^£ 0 1 4mo^tlb0^y ^^7"— ^/Hla*, b* 

■r ^fy/ss o 3iatti£iifcL*Bfcj* 

2 a ttffiSi-S^-^WfefflSES 2 b~4ft3g$jh/0* 
v>5*^»L"CB]JS'JSix*CMYffl[ds, #*tf)#J:9 

a, S5v^a<ofe^o»fe8 4«t, i7— ^stt*v^ 

-^8 o^oTTOJi-S^, *^*fitc/i:s*s, 

[0 04 5] *f>*5feffi«a^-^iC<t9, f«8 5 
aOCMYl«8 5 b I^SElft (^«) Stl, £fc, 
««8 6aH8 6b^3E«SM. SE»©*»ttT 

^ft^g[2 5 5° -3 0 5° : 7— [2 5 5 + a 

n g] =2 5 5 + 0. 5*a n g 

flU 0<a n g<5 0° -?hZ> Q 

feffiM3 0 5° -3 0 9° : ? — [3 0 5 + a 

ng] = 280 + 1. 2 5*a n g 

{it, 0< a n g<4° -CfcSo 

^,tg^a[3 0 9° -3 3 3° : 7-^* [30 9 + a 
n g] =2 8 5 + 2*a n g 

{&U 0<ang<2 4° -Cfc6 0 Utt, *17->^ 
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m®2 5 5° -2 8 0° ltf«2 5 5° -3 0 5° 
m£tlZZt\C£^XV-7£tl, *!7-y®«2 8 0 
° -2 8 5° rt:i«3 0 5 o -3 0 9° ^EM-TZ^k 

3 3 3° (^3 0 9° -3 3 3° ^R^tZ ^ t iC <fc 

122 5 5° &tf3 3 3° ) SrfcotVS. 
[0 0 4 6] 2/7Vfc:fcl>TfcH«<0!7--:/«: 
firft5<, Klc*f+ 5t7-y*aawt»:O3i!9-c*>S 0 

feffi^gl 0° -4 0° : [10 + ang] 

= 1 0 + 0. 5*a n g 

1IU 0< a n g < 3 0° XhZ> 0 

fellftflN 0° -5 3° : [40 + ang] 

= 25 + 1. 25*ang 

fiU 0<a n g< 1 2° "C&So 

ftttfttt5 2° -7 6° : [52 + ang] 

= 40 + 1. 5*ang 

fflLU 0<ang<24° -CfcS 0 Z<DXo\^, — 
«10° -2 5° ii^lO 0 -4 0° -4MB £ ft 
5:i:i:J:oT!7-^^ *17-^2 5° -4 0 

° i«4o° -5 2° ^i£mi-z^k\z£->xv-y 

$ft6 c *y-7 P ®«4 0° -7 6° fl«*5 2 

[0 0 4 7] ->T^#i"5!7— ^«iSttftWii9-C*> 

So 

feffi^ai 7 0° -19 5° : 7— [ 1 7 0 + a 
ng] =170 + 2. 0*a n g 
flU 0<ang<2 5° XhZ> 0 

9 5° -2 4 5° : [ 1 9 5 + a 

n g] =2 2 0 + 0. 5*a n g 

fiU 0<ang<5 0° XhZ* Z<D£o\C, *!7 — 
7 0° -2 2 0° ttfilftl 70° -195° ^ 
JE«-t-$C^tCj;oT!7-^SiX, *y-y«2 2 0 
° -2 4 5° Mfl9 5° -2 4 5° -4t38-f6^t 
[c£oT7-:/£ft£ 0 

[0 0 4 8] ^^^-^/M^LrtT^^tL^KDt 
fco^TfcfffttoftS, BffiSirl^St Ctf)&»c<fco 

#f-y/Ml^oTWJt5 i: fcUfcitf^feft <Bfe t ft 
[0 0 4 9] ±15(07-^^19, £#rt<0fet>fiJKft 



icK^«t9i-ft^fc«), rii©*ttfe*uraHicfte> 
[0050] ±je©y-p%Hf-cr*. H-fe«a*ic*> 

ft-^ty— ^jxs. ^Tyys5i4tn ^y^* 
2dj^-r<t^ic ^jj^^sft^^^y^ 

fetB£ia8 7° -9 1° : V-Zfftm [8 7 + a n g] 

= 8 7+ 1. 2 5*a n g 

©U 0< a n g<4° "CfcSo 

feft^^9 1° -9 7° : V--fft& [91+ang] 

= 9 2 

{&U 0< a n g<6° T&5 0 

£#£^9 7° -112° : [9 7 + a n 

g] =9 2 + 0. 5*a n g 

{&U 0 < a n g< 1 5° 

fe^^^l 12° -13 2° : [ 1 1 2 + a 

n g] =9 9. 5+ 1 . 2 5*a n g 

fiU 0< a n g<2 0° XhZ 0 

feB;ftgl 3 2° -14 7° : [1 1 2 + a 

ng] =124. 5+1. 5*a n g 

{&U 0 < a n g< 1 5° T&So »7ry^S 5 

0 1HS5 1 4Sra»ttlc:Sgfi i "f 3=» yfa-^ya 

[0 0 5 1 ] 

[gis^^ftm^] 

[an 79 ^^-eBMRi^rtBftftwt^^^iic*^ 

[B2] T^H»*ftWK»rt6-*oftiBi«fc»i- 
fe«ia-e*>So 

[S3] **lll«lJ:BBtoS8ia!l«ll«:»r^oy^H-C 

[B4] 3H(OSSBO^y K9^^lcia, #7- 
^y y^OCMYKl©l«4:RHt57o-ft- h 
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[§5a] >*T~7jl'tmff*7 L -'7jl'(Dj&rfLj3&: 

[135 b] yyy^f-^^^r-y/ww^fe 
[06] C I E L ABfe^^b^y v^r-yy^o 

[08] ^yv^ft«lc*Jltaj«*«tl2:0fl»©«*«:» 
[B9] 7V >*T-7fr*Mimzi!hmcM&-rhZ 



[010] y!)y^f-^v©i9««!:*5^t, 
^IcWUTCMYlMrWl+a^SrSI-H-Cfca. 

[011] *#x-://vofiB«:^-rH-e&a. 
[012] ffiic«D»S«lL*iC»i-aC I ELABM 

■TH-cfca. 

[013] a^tfb+W^fettattStOlWSttL*©^ 

9 v#fi**«i-Brc*>a. 

[014] ^^-^/HC»LTft»A**I7-^ 

£*a«*«r^ria-e&a. 

[01 5] affr-y/Hi#LTfe«A««rl7-^$-e: 

a****-**-?**. 



[01] 



[0 2] 




[07] 



[08] 
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[03] 



r 



22 



1 



RAM 



ROM 



31 



25\ 



24 



J 



R.G.B 









—29 






-27 



[HI 0] 



[H4] 



i 



(X,Y)K#T*RGBfi£«r#£ 



I 



S401 



CIELABfe»8S*»Jffi |/ 
I 




7*V V*?--:OKOL*a*b* 




« 




CMYSrkTy F7»;^t 'J 



I < 



S407 



J 



,S408 



S409 




i 



7? 7*4$ 



S410 



S411 



S412 
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[115 a] 



S501. 



S502 



S503 



CIELAB^ *CMY0*«^£&-f <& 



S504^ 



I 



S505, 



I 



N "/'J VfT- 7 A/ COL*® KCMY-fi Srlf A 



S506^ 



S507 v 



I 



S508 
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15 b] 



S509 

V/NJ 



S510 



S511 



S512 



S513 



S514 



0 



CMY £ rl h frK {T 1/ - (L*)Hj^-fe 



7V >? f- 7 ^ 
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imi 2] 
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imx 5] 




(51) Int. CI. 5 ttBiJG? if F I SffS^ffiM 

G0 6F 15/66 N 8420-5 L 

3 1 0 8420-5 L 

15/72 3 1 0 9192-5 L 

H0 4N 1/46 Z 9068-5C 
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